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Never before has the need for accurate distribution data for plant pests been so important. CAB
International (CABI) and EPPO are international organizations with a long history and strong
involvement in collating and disseminating information on the global distribution of plant pests.
Distribution Maps of Plant Pests and Distribution Maps of Plant Diseases, first published in 1951 and
1942, respectively, are respected, referenced sources of such data, expertly compiled and validated
and used by plant health organizations around the world. They have been joint CABI/EPPO
publications since 1997, and provide an essential complement to expanding knowledge on plant
pest distribution. The Distribution Maps continue to be the most authoritative sources of informa-
tion on the presence and extent of specific plant pests, sourced from the 4.5 million records in CAB
Abstracts as a basis and numerous other sources. They also feed directly into CABI’s Crop
Protection Compendium (CPC) and EPPO’s Plant Quarantine Data Retrieval System (PQR)
databases. Their history, compilation and value are discussed.

 

Introduction

 

CABI is an independent international organization first established
in 1910 as the Imperial Agricultural Bureaux, changing to the
Commonwealth Agricultural Bureaux in 1947 and finally to
CAB International in 1987. CABI also includes the former
Commonwealth Institute of Entomology (CIE) and Common-
wealth Institute of Mycology (CMI) created in 1947, which
became International Institutes (IIE and IMI, respectively)
in 1987, and now form part of CABI Bioscience, alongside the
former International Institute of Biological Control (IIBC) and
International Institute of Parasitology (IIP). CABI Publishing
is a separate division responsible for producing the world-
renowned Cab Abstracts database, books, journals and related
publications and information products. EPPO (European and
Mediterranean Plant Protection Organization) is the regional
plant protection organization (RPPO) for Europe and the
Mediterranean area, founded in 1951 with 15 member countries
(and now with 46). It has throughout its history, further to its
role in recommending harmonized phytosanitary measures to
its member countries, been closely concerned with detailed
information on quarantine pests.

The Distribution Maps of Plant Pests and Plant Diseases are
old publications. Both series have a history stretching back over
half a century; the disease maps were first published in 1942 by
the Imperial Mycological Institute (later Commonwealth, then
International Mycological Institute – CMI/IMI), and the pest
maps were first produced in 1951, by the Commonwealth, then

International Institute of Entomology (CIE/IIE): (CABI/EPPO,
2004a, b). Work on Distribution Maps was transferred to CABI
Publishing in 1996. EPPO became involved during collabora-
tive work with CABI on the EU-funded programme to produce
the book 

 

Quarantine Pests for Europe

 

 (EPPO/CABI, 1997),
with its own distribution maps (CABI/EPPO, 1998) and
illustrations (EPPO/CABI, 1996). In 1997, EPPO also became
associated with the CABI Distribution Maps.

The Distribution Map series cover important arthropod pests
and pathogens affecting agriculture and forestry. Two sets a
year of each map type have been produced in recent years,
comprising mostly new maps and a number of map revisions.
There are nine (arthropod) pests per map set, and 18 (fungus,
bacterium, virus and, since 1999, nematode) disease maps per
set. By the end of 2004, the total number of different species
mapped in the series was 665 plant pests and 940 plant diseases,
an overall total of 1605 different species. These figures do not
include new editions, and many maps have been revised
following changes to taxonomy or distribution, some a number of
times (one has 11 editions). Maps are printed on loose-leaf
paper, with the distribution records printed on the reverse and
on supplementary pages if required, originally A5-size, but in
A4 format since 1996. They are collated in special folders,
allowing for their easy removal and replacement, e.g. when
new editions are published. Indexes are updated biennially
for both sets of maps. The websites at www.cabi.org and
www.eppo.org can be consulted for further details of publica-
tions and activities.
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Selecting species for mapping

 

The general criteria for species selection are: existence or
currency of maps of pests of economic or phytosanitary
importance, recent reports of spread, new proposals for
phytosanitary categorization, feedback from customers, revised
taxonomy which may render old map editions invalid, current
interest requiring separate maps for subspecies, coverage in
other CABI/EPPO programmes, and various topical reasons.
Validators (see below) are sent provisional species lists for
comment and to assist final selection. More pests and diseases
are selected than are required each year, to allow for
postponement of some maps due to problems revealed only
during preparation, such as: distribution changing rapidly, new
taxonomic uncertainty, important publications or survey results
in preparation, or delays in obtaining information.

 

Compilation of records

 

Record sources

 

For each species selected for mapping, specially designed
Distribution Map editing software is used to search the 4.5
million records in CAB Abstracts from 1973 to extract, for the
given species name and its synonyms, a system-defined subset
of CABPESTCD records containing geographic terms. The
abstracts are sorted by country so that records can be compared
and the most appropriate selected for inclusion on the map. Full
papers are consulted as required. Notes and sources can be
added and subnational distribution decided for large countries
and countries with detached parts. A wide range of additional
sources is also searched, including CPC and EPPO datasheets,
previous map editions, CIH/CMI Descriptions (bacteria, fungi,
nematodes, viruses), the PQR database (OEPP/EPPO, 2004),
reference and specialist books and internet sources, and records
are added as appropriate.

 

Taxonomic certainty

 

Distribution records are the basis for phytosanitary decision-
making, but in order to obtain this, taxonomic accuracy is also
essential. In order to produce an accurate distribution map, the
precise taxonomic identity and synonymy of each pest must be
understood in order to target literature searches as accurately as
possible. Expert taxonomic input is also important at the
verification stage, to ensure that only literature based on
accurate identifications is included in the distribution data. Only
when the specific limits of an organism have been ascertained
can there be certainty as to its presence in a defined area.

 

Geographical accuracy

 

The area where a pest is present was originally indicated on the
Distribution Maps by one or more continuous solid lines
demarcating areas of known presence, with broken lines used
occasionally to indicate uncertain limits to the distribution.

These lines would divide a country if subnational information
was available. However, for phytosanitary purposes relating to
international trade, it is political units that are important, mainly
at the national level. It was thus decided in 1996 to change the
map style to note presence as discrete points and shading, by
country, with subnational distribution points as appropriate, e.g.
for large nations, dependencies or overseas territories. Some
National Plant Protection Organizations (NPPOs) classify
regulated pests for phytosanitary purposes as A1 (absent) or A2
(present but restricted) quarantine pests
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. Regional plant
protection organizations (RPPOs) such as EPPO use equivalent
concepts at the continental scale, so that, for example, an
EPPO A1 pest can be positively presumed (by international
recognition between the member countries) not to be present
in any EPPO country. Though knowledge of subnational
distribution is important for some applications, it is presence or
absence at country level that is the principal requirement for
phytosanitary decision making.

 

Record reliability

 

Assuring the accuracy of individual records is a key role of
the mapping process. Preferably, records should be from
primary sources (results of surveys or positive identifications),
published in peer-reviewed publications, and from persons
or authorities free from political or commercial bias. These
preferences cannot always be reconciled. Thus, the results of
official surveys and diagnoses are mostly not published in peer-
reviewed journals, articles in peer-reviewed journals are not
necessarily examined closely for the validity of geographical
distribution information, and excellent scientists may have
strong prejudices. Official reports from countries (of presence
or absence) often take the form simply of a signed letter, hardly
meeting the above criteria, but they are a valuable source which
must in principle be taken into account.

Quite often, records have to be taken from reviews, which are
only secondary sources and may be based on unsubstantiated or
unreliable primary sources. In a few cases, where other sources
are lacking, unpublished information from a scientist of known
and respected international reputation may be used. It is not
uncommon to find that following the trail of a record results in
a ‘loop’ where no primary source can be located, or in the dis-
covery that respectable publications, or individual scientists,
have successively taken up a record whose primary source is quite
unreliable. Thus, in the final analysis, the coordinator has to
make judgements about records. They can either be included,
indicated as doubtful, or excluded altogether. For the Distribution
Maps, only one of these outcomes appears (though when the
record is included, several references may be given to support it).

It may be noted that the PQR database system of EPPO
follows a different philosophy. In difficult cases, conflicting
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In principle, in accordance with the New Revised Text of the IPPC, they
may also classify them as ‘regulated non-quarantine pests’ (RNQPs), which
are by definition present. This category is only just beginning to be used
in practice.
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records for a particular pest /country combination are all
included, and the conflict is commented (though the editor still
indicates one record as being preferred). In addition, old mis-
taken records are retained and indicated as such, so it is clear to
the user that they have not been overlooked.

 

Disappearance of pests

 

One aspect of the Distribution Maps which has been introduced
since EPPO was involved is the recognition, important for
phytosanitary purposes, that pests can disappear from a
country. They may be eradicated, there may only have been a
short-lived outbreak, the crop in question may no longer be
cultivated, or the pest may simply disappear. Such records are
not shown on the maps, but are mentioned in the text, with
special codes attached. The coordinator again has to make an
expert judgement of each such case. Often, the country
concerned initiates the process, asking for records to be deleted.
But it is better to present the situation accurately: there was
indeed an old good record, but the pest has indeed disappeared.

 

Expert validation

 

All draft maps are sent to expert validators for checking. The
validators receive: the distribution list with references, the
printed map, a validation sheet with queries that may have
arisen during compilation, the previous map if the map is a
revision, and abstracts, web pages or other information if deemed
necessary. Coordination and validation of most Pest Maps
(arthropods) is presently undertaken at the Natural History
Museum (NHM), London, of most Disease Maps (fungi,
bacteria) by CABI Bioscience and of viruses by independent
consultants
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. Specimen records from CABI, NHM or national
collections are included where possible. The coordinator
incorporates all validators’ comments and additional country
records, and conducts any further searches or enquiries (to
national official contacts) as required. Second map drafts are
sent to EPPO for final validation. EPPO’s role includes:
(1) providing and checking records from the PQR database
which are often derived from complementary sources to the
published literature records compiled at CABI, such as NPPO
communications, responses to EPPO’s pest questionnaires,
information from phytosanitary meetings at regional or global
level; (2) confirming the status of quarantine pests for, or in,
Europe; (3) addressing the phytosanitary implications of new
records; and (4) using the EPPO network of contacts to resolve
queries.

 

Publication and follow-up

 

Final maps and indexes are generated for printing. Each year,
the information from the maps is then fed back to other
publications. In particular, the CABI CPC (Crop Protection

Compendium) may be updated, and data is converted to a
special format and sent to EPPO for incorporation into the latest
version of PQR. These three publications constitute a CABI/
EPPO trilogy of interconnected databases, the map programme
providing the opportunity for the most thorough research and
focus on distribution.

After map publication, queries are sometimes received from
NPPOs or others, challenging certain records. Researchers or
plant health experts may also notify differences between maps
and other published data sources. All these queries are
researched, responded to and resolved. Correspondents are
requested to provide details including references, or in their
absence, an official statement that will be acceptable to other
map users, to support the status. This may be a very time-
consuming process but, as CABI prides itself on the publication
of globally authoritative information, it is essential that such
queries are dealt with thoroughly. Costly trade relations may be
put at stake. Corrections are fed back to the easily corrected
serial publications CPC and PQR, and in appropriate cases
revised maps are published.

An example of such a revision concerns 

 

Maconellicoccus
hirsutus

 

, the pink hibiscus mealybug (Fig. 1). A first map was
published in 1959, when this pest had not started to travel
around the world. A first revision published in 1987 indicated
presence in Africa, Asia and Australia. This was revised again
in 1997, following new records in the Caribbean and the Pacific.
Recent rapid spread, with additional new records in northern
South America, the Caribbean, Central America, the USA and
the Pacific led to calls for a third revision in 2002, postponed
until 2004 while awaiting the publication of new surveys.

 

Importance for plant quarantine

 

With the increase in global trade, there is a corresponding
increase in awareness of the need to prevent the introduction
of potentially damaging pests. For those responsible for
phytosanitary measures, accurate mapping of plant pest
distribution is seen to be more and more important. CABI, as an
independent international organization, is well placed to
produce this information, which is also validated by independent
experts and by EPPO, a regional organization with international
links. Indeed, the Distribution Maps have for many years been
globally accepted by NPPOs, RPPOs and other organizations
and government departments involved in phytosanitary
policy- and decision-making as the original, verified publications
specifically developed to document the global distribution of
plant pests. Later publications, notably the Crop Protection
Compendium (CPC), EPPO’s PQR, and the CABI/EPPO
Distribution Maps of Quarantine Pests for Europe, have simply
inherited much of their geographical distribution data from
the Distribution Maps, and continued to follow the earlier
standards used for compiling and validating data.

The essential importance of the CABI/EPPO Distribution
Maps is that they are the only validated publication that prints
the original references for pest presence for each record. This
allows users to trace records to original reports in the published
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Fig. 1 A typical Distribution Map, with the first of five pages of supporting literature and collection records included. Correct citation: CABI (2004) Maconellicoccus hirsutus. Distribution Maps of Plant Pests no. 100 
(3rd revision). CAB International, Wallingford, UK.
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Fig. 1 Continued
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literature, through abstracts in the older editions, or by providing
full references in the newer editions wherever possible, includ-
ing records from other reputable secondary sources. Specimen
records are also provided in some cases. The range of sources
used in map compilation is increasing, and the ‘double-valida-
tion’ by species experts and EPPO is being intensified.

In recent years, the Distribution Maps have enabled NPPOs
to follow more stringently international guidelines such as the
International Standards on Phytosanitary Measures (ISPMs) of
the International Plant Protection Convention (IPPC) (IPPC,
1999a), under the auspices of the Food and Agriculture
Organization (FAO) of the United Nations. For example, the
Distribution Maps are cited in the appendix of ISPM no. 8,
Determination of Pest Status in an Area (IPPC, 1999b), which
notes that they are among the references which are ‘widely
available, easily accessible and generally recognized as author-
itative’. Many other ISPMs cover in detail aspects of regulatory
frameworks for phytosanitary purposes, noting the requirement
for accurate and reliable data on plant pest distribution, essen-
tial in particular when undertaking pest risk analyses (PRA).
Maps also have numerous other applications such as the com-
pilation of definitive lists of important species that are present
in (or need to be excluded from) a particular country, or
estimating the risks of pathways from sources where certain
species are known to be present.

The Distribution Maps have additional roles, with indirect
effects on plant quarantine. Map editions act as an archive, like
a photographic record, accurate at the time of publication, but
updated only from time to time. In contrast, the CPC and PQR
are updated at least annually and contain mainly the most cur-
rent information. From a series of successively revised maps,
users are able to make studies on the previous spread of plant
pests over time and to predict future spread. The Distribution
Maps are also an essential cornerstone to many other publica-
tions used by NPPOs.

In conclusion, decisions based on geographical distribution
data have significant economic impacts for exporting and
importing countries, and are increasingly open to challenge.
According to the SPS (Sanitary and Phytosanitary) Agreement
of the World Trade Organization (WTO) (WTO, 1994),
phytosanitary measures have to be ‘scientifically justified’. In
practice, NPPOs have therefore to take care, in advance of any
possible dispute, to determine the scientific documentation which
they can cite as justification. As far as possible, this should be
documentation of the highest quality and, for geographical dis-
tribution information, the CABI/EPPO Distribution Maps have
an established reputation. It is of great importance for NPPOs
worldwide that this high quality should be maintained, that
maps should be kept up to date, and that the scope of the Dis-
tribution Maps should be extended to cover as many as possible
of the pests which are of phytosanitary significance.

 

Developments and future prospects

 

CAB Abstracts is the present base for data compilation,
providing data from its 4.5 million records, dating back to 1973

for most journals. The Heritage Project is an ambitious
programme in which all the pre-1973 abstract journals are
being captured electronically, also adding standardized search
terms to the 2.25 million records estimated to be held. Of
specific interest to mapping work will be all records from the
Review of Applied Entomology (RAE) back to 1913, the
Review of Applied Mycology (RAM) back to 1922, and
Helminthological Abstracts back to 1932. This will be
particularly helpful for identifying first records and in updating
old maps, and tracing the paths of past pest movements. Use of
old abstract volumes is presently limited to specific cases, due
to the time-consuming nature of such searches. Completion of
the Heritage Project in early 2005 will make access much
easier, and will significantly enhance the value of future
maps. Indexes of all species included in the Distribution Maps
of Plant Pest and Plant Disease are also now available on
the CABI website (www.cabi.org), and a further project is
under way to make all Distribution Maps, current and back
issues, available electronically (planned for completion by
early 2006).

Developments to other databases will enhance the accuracy of
the information in the maps. EPPO’s website (www.eppo.fr) now
contains enhanced distribution data on a number of specific
pests, and in particular addresses the pests of the EPPO
Alert List. The IPPC in principle obliges its contracting parties
to report pests presenting ‘an immediate or potential danger’
(IPPC, 1999a), as further developed in ISPM no. 17 on Pest
Reporting (IPPC, 2002), whereas CABI and EPPO are not
the beneficiaries of such a specific obligation. The IPPC
reporting obligation ought to be a very valuable basis for new
geographical distribution information, but it has unfortunately
been ‘more respected in the breach than in the observance’.
The IPPC Secretariat is now instigating improved reporting
of pests by NPPOs, through its International Phytosanitary
Portal (IPP), making maximum use of electronic means of
communication.

A desirable development would be better harmonization
between different pest distribution databases. There continue to
be discrepancies in terms of the categories of presence (extent
codes) employed and the geographical entities which are mapped
(especially concerning island states and dependencies). CABI
and EPPO welcome suggestions from subscribers, users and
members on any developments which they consider would
increase the value of the Distribution Maps.
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Cartes de répartition géographique des 
ravageurs et maladies des végétaux CABI/
OEPP et l’importance de leur rôle en 
quarantaine végétale

 

Jamais auparavant le besoin de données sur la répartition
géographique précise des organismes nuisibles aux végétaux
n’a été aussi important. CAB International (CABI) et l’OEPP
sont des organisations internationales qui ont une longue
histoire et une forte implication dans la collecte et la diffusion
d’informations sur la répartition des organismes nuisibles aux
végétaux dans le monde. Les Cartes de répartition géographique
des ravageurs et des maladies des végétaux (Distribution Maps
of Plant Pests et Distribution Maps of Plant Diseases), publiées
pour la première fois en 1951 et 1974 respectivement, sont des
sources respectées et référencées de telles données, assemblées
et validées par des experts et utilisées par les organisations de
protection des végétaux dans le monde entier. Ce sont des
publications conjointes CABI/OEPP depuis 1997, et elles
fournissent un complément essentiel pour améliorer la con-
naissance de la répartition des organismes nuisibles aux végétaux.
Les Cartes de répartition géographique continuent d’être la source
d’information la plus reconnue sur la présence et l’importance
d’organismes nuisibles spécifiques, elles sont basées sur les
4,5 millions de données des CAB Abstracts et de nombreuses
autres sources. Elles alimentent aussi directement les bases de
données Crop Protection Compendium (CPC) de CABI et Plant
Quarantine Data Retrieval System (PQR) de l’OEPP. Leur
histoire, leur confection et leur valeur sont discutées.
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